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IN MECHANICAL AND CHEMICAL 
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PHYSICISTS, CHEMISTS, 
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Get into pomR engineering 


Events are moving fast in modern steam 
and nuclear engineering, to make the most 
effective use of world energy resources 
for electrical power generation, industrial 
processing and marine propulsion. 
BABCOCK & WILCOX LTD., world 
leaders in these fields, with their main 
works at Renfrew and Dalmuir and a Tinely- 
equipped Research Station employing 
nearly 300. also at Renfrew, offer lop- 
interest careers with good pay. 


BABCOCK 


Two of (our Babcock radianl-lype 
boilers, natural-gas and oil-pfcd, at 
an overseas power station. 


The Company provides a complete post-Graduate training course, 
mainly in Mechanical Engineering, at its Works and Research 
Station and in Design and other departments based in London; 
as well as Student training courses, leading to careers in all its 
branches, in Britain and abroad. 


Write for particulars to: The Training Officer, 

BABCOCK & WILCOX (OPERATIONS) LTD, Renfrew, Scotland. 

Head Office: Babcock House, 209 Euslon Road, London. N.W.1 
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Electronic and mechanical engineers, 
designers, system planners and 
manufacturers of telecommunications, 
broadcasting, maritime and aviation 
radio equipment; radar, television, 
specialized components, microelectronics, 
data processing equipment and navigational 
aids on land, at sea and in the air 
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INDUSTRIAL GAS TURBINES 



NUCLEAR MOPULSION ROCKET MOTORS 


WHERE DO YOU FIT? 

There are challenging opportunities for mechanical and aeronautical 
engineering graduates at Rolls-Royce. The great diversity of Rolls-Royce 
products ensures a wide range of opportunities for qualified people in 
many spheres of research, design, development, production and admini¬ 
stration, International in outlook but national in character. Rolls-Royce is 
making a large contribution to Britain's export drive : Rolls-Royce exports 
since the war total over £400 million. If you feel you would like to join a 
company whose future is secure and of whose name and reputation you 
can be proud, have a word with your University Appointments Officer: he 
has a good deal of helpful information to offer you. Or. if you prefer, write 
direct to the Personnel Manager. 

ROLLS-ROYCE LIMITED, DERBY 

AERO ENGINES - MOTOR CARS • DIESEL AND PETROL ENGINES 
<NO»ISTRIAL GAS TURBINES • ROCKET MOTORS • NUCLEAR PROPULSION 


Engineers have to be inventive to survive. Part of this in¬ 
ventiveness is an analytical thought process. The under¬ 
graduate training must therefore embody the factual infor¬ 
mation of basic principles coupled with the development of 
this analytical thought process. 

Having research workers lecturing on topics in their own 
field provides the best possible ’service' for supplying up- 
to-the-minute information. Unfortunately the analytical 
thought process does not necessarily follow. If the end 
product is facts then the means to this end is agood opportunity 
for developing this way of thinking. 

At present the method of lecturing is that the lecturers notes 
are transcribed from his piece of paper to the blackboard 
and thence to the students piece of paper. This negates any 
thought effort by the student. He is so engrossed in copying 
the information correctly that he has no time to really think 
about the problem. The solutions to problems are given 
and solving further problems of the same type involves sub¬ 
stituting different numbers in the derived formulae. The 
student is not called upon to derive the formulae for himself 
and therefore lacks a basic understanding of the adaption of 
the basic principles involved. 

One way of introducing a way of thinking is by discussion and 
question/answer involvement of the class. Experience then 
teaches what type of questions give the right answers thus 
when the graduate has to solve a problem he knows what type 
of questions to ask himself. The process of teaching would 
be for the students to read the relevant chapter of a textbook 
and to spend the lecture time discussing how to solve a given 
problem with the information gleaned from the textbook. The 
question and answer procedure would keep the class awake 
and produce a greater intimacy and involvement with the 
subject. 

The stumbling blocks to this ideal must lie with the lecturer 
and/or with the students. If the lecturer knows his subject 
fully and is human he should be able to cope with both the 
factful and facetious comments. The student must be able 
and want to read. The desire to read will be stimulated by 
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interest in the subject or an egotistical sense of ’one-upman¬ 
ship' Some will not bother to read but will come to under¬ 
stand what is happening by the questions asked. The ensuing 
interest may stimulate some of the non - readers. Those 
non-readers who take no interest in the proceedings took the 
wrong turning after A-level and should get out. 

The number of students being lectured limits the viability of 
this theory. Thirty students is possibly the maximum that 
this system could cater for. With larger numbers the lecturer 
would have to explain the work with reference to the textbook 
rather than do the work independent of same. The 'why' 
rather than 'what' principle being adopted. 

The practical part of the course can be approached in the 
same way and indeed at the same time. Discussion would 
produce a theoretical piece of apparatus and the lecturer 
could then explain why the apparatus in the laboratory was 
chosen. Thus exposing the practical limitations for a viable 
design. 

The problem then is one of delivering facts and at the same 
time developing an objective thought process and a sense of 
awareness. The solution is to read the facts from books 
and with discussion assimilate them into the required 
solution. 


THE MOISE OF LIVIIMB _ 

G.J. MCNULTY 

Many departments in the Engineering Faculty are not only 
engaged in research, but also undertake consultant work. 
This provides a wider scope of application of the research 
work. Useful industrial contacts can be established or 
maintained. The Institute of Sound and Vibration Research 
is no exception to this and some fifteen to twenty requests 
for advice have been received, nearly all of which have been 
concerned with alleviating a noise nuisance. 

Until recently no criteria for noise assessment was estab¬ 
lished. However The Wilson Committee (1964) report on 
noise was published which laid down limitations to which a 
prima facie case of nuisance would be likely to occur, Never¬ 



Earphone loudness evaluations of acoustic transients. 


theless even when the noise is within the limitations laid 
down, and in some cases even below the Wilson figures, a 
court oflaw would consider other factors such as the reason¬ 
ableness of the local community's opinion. Thus the Wilson 
figures however helpful are merely a guide to trends. 

The questions may arise at this stage what is noise and how 
is it assessed? A general definition to the former would be 
" Sound which is undesired by the recipient ". This brings 
out clearly the fact that noise is subjective and assessment 
is not only a matter of physical measurements but of human 
values. The unit of measurement is the decibel, measured 
with a sound level meter which must comply with certain 
specifications. To give some idea of what the readings mean 
in practice, below are the decibel readings of some familiar 
sounds. 


Noise Source 

Sound level Decibels 


Quiet Room in Country 

30 


Men's Clothing Department 

50 


in busy store. 


Inside small car at 30 m. p. h. 

70 
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Hcuriii';? 


Ic-stln'-j 
equiotJient. 




Women's Clothing Department 
in busy store. 

Beyond range of instrument 

Dough Dividing Machine 

85 

Heavy Farm Tractor at 2 ft. 

92 

The annoyance produced by a 

noise is often related to the 


information it conveys to the recipient or emotion it excites, 
rather than to its actual intensity; and one has to be engaged 
for some time in this type of work to realise how difficult it 
is to establish the area where the noise causes most distur¬ 
bance. Intwoadjacenthouses visited, one tenant complained 
bitterly of night noise set up by a local chemical factory, 
whereas the other tenant did not seem to be troubled. It is 
interesting to note that in the latter case the husband was 
earning useful overtime bonus at the factory concerned. The 
noise of a jet plane may be agony to some people, but to the 
mother waiting at the airport for her family the same air¬ 
craft would be like sweet music. A sound which most people 
would ignore in say the industrial part of a city, would be a 
disturbing noise in a quieter environment. Thus whether a 
sound is a noise or whether a noise is annoying may depend 

on many factors which are independent of its physical content. 

When it has finally been established that a factory is causing 
a noise nuisance the next step is to make a detailed survey 
of the plant imd machinery and hence to put forward re¬ 
commendations. Another problem arises here as to what 
is actually causing the noise and it is often very difficult to 
pin the nuisance down to one simple source. In many cases 
screening is an answer, whereas in others exhaust pipes 
have to be redirected, a new cam has to be used or in a 
limited number of cases a complete assembly may have to 
Ijc replaced by a quieter jjlant. The work from the initial 
complaint eii(|uii‘y to the time when the recommendations 
have been carried out successfully may be from a few weeks 
to over a year. 


As the slandai'd of living increases life becomes noisier aiid 
the problem is with us for some time to come. 
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THE NEW BSCCENG3 

DR. R.E. STEPHEN 


In October, 1964, the Engineering Faculty embarked upon a 
revised form of Part 1, the first year of the undergraduate 
course leading to the B. Sc. (Eng) degree. This is to be 
followed by revised syllabuses and new forms of degree 
structure for the remaining two years of the course. 

Questions regarding various aspects of these changes have 
arisen in the minds of undergraduates. Some of these 
questions are discussed with Dr. R. E. Steven, President 
of the Engineering Faculty Society, who was Assistant Dean 
of the Faculty at the time of initiation of these new ideas. 

Q. Do these changes mean that the older form of degree 
will have less value? 

A. Emphatically no. A degree is not a medal which be¬ 
comes tarnished with age. Nor does it become last 
year's model like an automobile. I would rather com¬ 
pare it to an apple tree. It will probably be some years 
before it bears fruit, but it will grow and flourish more 
or less depending on the climate and the nourishment 
it receives during its life. There are plenty of vigorous 
and gnarled specimens around who still produce fine 
blossoms and fruit, and indeed sprout new roots. 

Q. What are the reasons for introducing these changes? 

A. There are various reasons which were brought to a 
head by the recommendations of the Robbins' Report. 
First of all, it should be recognised that printed syll¬ 
abuses are continually changing, if not in the printed 
word, certainly in the actual material lectured. Period¬ 
ically they are re - worded to keep in step with the 
lecturers who are influenced by their own reading and 
research in their own subject. There is a very real 
reasonforthe Long Vacation and universities must be 
in the forefront of knowledge. 

Sometimes barriers between departments collapse when 
it is realised that both are lecturing the same subject. 
A good example is Control, which originally became 
a subject as Servomechanisms, but has been recognised 


as applying to all sorts of engineering processes. The 
basic principles are of fairly general application. New 
ideas come from research, from new staff and by 
contact of staff with industry and with other univer¬ 
sities. Now and again a complete re-appraisail is 
valuable. 

The second reason is the increase in student numbers 
implied by the liobbins' Committee. Means wore 
sought to maintain a good measure of intimacy in staff- 
student relations and indeed to improve upon that ex¬ 
isting at j>resent. Development of supervisions and 
the project type of laboratory work are thought to be 
steps in the right direction. 

At the Administrative level, economy of manpower and 
buildings must be kept in mind. Academically, stand¬ 
ards must bo maintained and continually improved 
whenever this is seen to be possible and desirable. 
Research and post-graduate courses are a necessary 
part of this process. 

Q. Will the changes in syllabus detail mean a greater 
degree of specialisation? 

A. No, not in the sense you mean. Greater emphasis 
will tend to be placed on fundamentals and common 
principles. Typical applications of principles will 
also be covered, but it is hoped to encourage greater 
flexibility and originality in a student's thinking. Again 
the project type of study and the discussion group are 
steps in the right direction. 

Inter-faculty studies are also being examined and the 
forms of undergraduate study available within the 
faculty are far from being narrowly constrained in a 
specialist sense. 

Q. It is understood that the course will be for an honours 
degree. Does this mean the end of the Ordinary degree 
and an attempt to put Southampton in the forefront in 
engineering degree standards? 

A. The staff of any university worth its salt wants to 
produce the best possible graduate. We believe that 
we produce good honours graduates and we are simply 
saying so. We hope that pur students will have the 
same ambition. But there will be those who do not 
quite make the grade, or who are better advised to 
embrace a lesser field of study. Adequate provision 
is made to ensure that they are properly catered for 
and there is provision for the award of an Ordinary 
degree in an honourable way. 
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THE AEROMAUTICAU EIMGINEER 
IIM IIMDUSTHY 




As part of their training,three engineering 
apprentices are being given instruction on 
the Bristol Siddeley Stentor rocket engine 


duate Apprentice assisting in the 
a 12 cylinder Bristol Siddeley 




Compared to many other industries, the basic 
demands of aviation are pretty severe. The many 
thousands of parts that go to make a modern air¬ 
craft or its power unit have to be designed, de¬ 
veloped and produced to the limits normally ass¬ 
ociated with watch making. This calls for the 
most exacting training. 


BRISTOL SIDDELEY 

f — 


BIRD IMPACT TESTilMG 

R.A.BISHOP 


SpochiK-ns of modern aircraft are often tested to ascertain 
their resistance to damage caused by impact with birds. 

'riie first |)rol)ieni of the test is to di-ciiii? upon tin.- size of 
bird to use. Aircraft often hit small birds, such as starlings 
but only rarely do they hit large ones such as swans or 
vultures, which may weigh up to 171b. Therefore a bird of 
41b, has been decided upon as being a fairly representative 
coin|)romise. Chickens were found to bo of about this weight, 
and are readily available. 

Having decided upon the bird to use the next problem is to 
decide upon the means of obtaining the correct relative vel¬ 
ocity between the bird and the specimen. There are two 
ways of achieving this, either the bird can be fired at the 
specimen, or the specimen at the bird. Of the two methods 
the latter probably gives the more accurate results in that the 
bird is suspended in a much more realistic flight attitude, 
but in order to obtain the correct approach velocity a con¬ 
siderable length of expensive track upon which to mount the 
sled cari'ying the s])ecimen, is necessary, 'This metliod is 
also very expensive in space consumed. For these reasons 
the first method is preferable. 

'I’he chicken is fired at the specimen from a gun consisting 
of a compression chamber with alength of commercial steam 
pipe as a barrel. The main disadvantage of this method is 
that the bird tends to hit the specimen in a solid lump. This 
is due to the fact that the bird must be wrapped in muslin in 
order to prevent the wings being ripped off in the barrel, the 
bird thus leaving the muzzle cleanly. The major difficulties 
encountered in this method are timing and finding a suitable 
cartridge case or plug. So far four ways of timing have 
been tried: 

1) Two pairs of photoelectric cells. 

2) Two wires perpendicular to the barrel. 

3) Two light bulbs inserted in the barrel. 

4) A high speed camera and checker board. 
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CLASS C STEAM PIPE 



GENERAL ARRANGEMENT of GUN and BREACH BLOCK 


Of the four methods the 'two wires' is possibly the best, be¬ 
cause it is the one least affected by water vapour, or small 
pieces of muslin preceding the bird down the barrel. If the 
wires are of the correct breaking strain they will be un¬ 
damaged by the muslin, but will be broken by the bird itself. 
Having set the wires at a known distance apart a simple 
circuit can be set up to record the time interval between the 
breaking of the first and second wires, thus giving the velocity 
of the bird directly. A similar circuit can be used with 
both the photoelectric cells and the light bulbs; however, both 
of these methods were found to be affected by things other 
than the bird. The photoelectric cells were affected by the 
water vapour, which preceded the bird down the barrel, and 
the light bulbs were broken before the bird reached them, 
this may have been due to the air flow past them, but, more 
likely, they were broken by the pieces of muslin, preceding 
the bird. They were also found to be short circuiting. The 
high speed camera proved to be quite good, but was sensitive 
to changes oflightorhumidityto such an extent that it some¬ 
times proved impossible to identify the bird, owing to the 
water vapour, muslin, disintegrating cup, andloose feathers. 
The other big disadvantage of the camera was that it was so 
indirect a reading that it took some considerable time to 
develop and study the film. 

■J’he other major problem was finding some sort of cup or 
plug to place behind the bird to act as an air seal or piston. 
Initially a cup of Polyurathene foam with a fibre-glass base 
was used. The cup, however, was so constructed that it 
disintegrated on leaving the barrel, in order to prevent it 
doing any damage to the specimen. Because of the light 
construction necessary to achieve this the cup had to be con¬ 
siderably smaller, in diameter, than the inside of the barrel, 
in order to prevent it being broken while being loaded. This 
difference in diameters meant that there was a considerable 
amount of freedom of movement of the cup, which led to in¬ 
accuracies in firing. In order to eliminate these inaccuracies 
a close fitting plug was made of the same material; this led 
to a great improvement in accuracy. 

The gun itself is of simple design. It consists of a chamber 
which is pumped up to the required pressure, to give the 
relevant velocity, a diaphragm, and a barrel, made from a 
length of commercial steam pipe. 

The only major problem in the construction of the gun is the 
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PROJECT PTERODACTVL 

aj.L.Q. 
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means of firing. For this purpose a diaphragm is used 
The diaphragm itself is made of two layers of terylene cloth 
impregnated with rubber. The terylene gives the diaphragm 
its strength and the rubber merely acts as a sealant. A 
diaphragm of this construction is capable of withstanding a 
pressure differential of approximately 200 p. s. i., which is 
well above the normal working differential of about 60p.s.i., 
which gives a 4 lb. chicken a muzzle velocity of about 350 
m p h Having found a material of suitable strength a 
breech block, to hold and fire the diaphragm had to be de¬ 
signed. This consisted of a rod held at one end and tensioned 
at the other, attached to which was a bar which, when the 
rod was released, moving past top dead centre,, thus moving 
the circular knife, to which it was attached, forwards to cut 
the diaphragm; thus releasing the pressure in the chamber 
and firing the chicken. 

The gun described above is obviously one particular example, 
but it indicates the problems involved in the design and con¬ 
struction common to all guns for such a test. 


For the last few years one of the chief attractions of Bristol 
University's Rag Week has been a 24 hr. race for pedal cars. 
Up until now, this has been an event restricted to various 
"back - yard specials" from the Bristol area, but the next 
I'ace, in March lUGG, lias boon ondowod with nationid status. 
I’liis will inevitably mean an improvoinont in the general 
standard, and the Southampton University Engineering 
Faculty Society is building a car of very advanced design to 
challenge for outright victory. 

Behind this ambitious project is 2nd year Aero. Engineer 
Mike Browning, who has spent several weeks designing the 
"Pterodactyl", as the car is to be called. Mike's confidence 
in his brain - child is due largely to a secret experimental 
device to overcome the drawbacks inherent with a one-to-one 
gear ratio, as specified in the regulations. 



It is hooed that the soohisticated design will prove 
advantageous. 
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Mike has great hopes of not only winning the race outright, 
but also of building a competitive team of vehicles to compete 
in the various classes. There are three divisions altogether, 
based on wheel size, and the 24 hrs. of frantic pedalling are 
to be shared by a maximum of six drivers per car; so if a 
serious effort is to be made to produce a victorious team, 
at least eighteen volunteer drivers must be found. There 
is also a category for lady drivers, who have the advantage 
of being allowed twelve drivers per vehicle. 

The cost of producing the first of the projected team of cars 
has not so far been excessive, owing to the ready availability 
of raw materials. However, a whole team of such sophis¬ 
ticated machines could prove financially prohibitive. On the 
other hand, if enthusiasm was sufficient, Mike would like to 
build a fleet of cheap cars to a straight-forward specification. 
This will only be possible if enough engineers capable of 
wielding a hacksaw are willing to put in a few hours work 
before next March. Anyone who would like to be associated 
with this project, and that includes drivers, should contact 
Mike Browning as soon as possible. 



Pterodactyl will be fitted with a fully adjustable seat, 
bodywork and lights for the drivers comfort and 
convenience. 


FACULTY NOTES 


lOnginoering Faculty Society 


The Committee for 1965 

- 66 are: 

Chairman 

J. 

B. Deverson 

Vice Chairman 

P. 

Walters 

Secretary 

G. 

T. Davies 

Treasurer 

K. 

Trowsdale 

Toastrack Chairman 

D. 

Maltby 

Wheel Editor 

R. 

Noblett 

Fresher's Rep. 

o. 

J. Whitfield 

Quartermaster 

P. 

Foster-Clarke 

Kelly's Master 

R. 

M. Kirby 


Proposed trips are 
Vrys Chocolates. Bristol 
Baddesley Colliery 
and Breweries 

These should take place in the near future. 


paperback parade 
students heaven 

paperbacks nnty 
78 east st soton 
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First for club colours 


At Bacticks w« hov* 
th« wid*tt ••l•ctien 
of club colours, 
whother for Old Boy, 
Sorvico or Club 
connoctiont. 

Always in stock oro tios, 
scarvos, cuff links, and 
oak>mountad wall 
crosts, os wall os tios 
for most 
public schools. 

Appointed 
outfitters to 
The University 


E. IM. LAWSON it SON LTD. 

TOOL AND MACHINERY 
MERCHANTS 

Agents for 

WOLF and BLACK & DECKER ELECTRIC TOOLS 
also DEXION SLOTTED ANGLE 

51 A r)3lll(;H KOVU - SWAYTIILL^i; 
SOITIIAMPTOY 

Telephone 55651/2 


southern electricity 

offer, each year, a number of 

TRAINEESHIPS FOR GRADUATES 

incorporating the following main features 


■ A directed two-year programme of practical training in 
the Engineering or Commercial Departments. 

■ Training at Manufacturers' Works. 

■ A Training Salary paid during the whole of the training 
period. 

■ Membership of the Graduates' and Students' Association 
which provides opportunities for visits, lectures, etc. 


The course, approved by the Institution of Electrical 
Engineers, includes training in Planning. Construction. 
Maintenance, Operation, Utilisation. Computers and 
Engineering Administration. 


Technical advances in distribution systems, in the 
utilisation field and in managerial techniques are particu¬ 
larly rapid and a challenging career is presented to the 
qualified engineer. The long term prospects in an industry 
that doubles its output every eight years are self-evident 
and there is a wealth of opportunity between the starting 
line and the finishing tape. 

Further enquiries concerning traineeships will be wel¬ 
comed and may be obtained from:— 

The Secretary, Southern Electricity Board, Southern 
Electricity House, LITTLEWICK GREEN, Maidenhead, 
Berkshire. 





